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rit\ *IM&*6ia&5 1, CR^iaii«&5 2feJ:tKPLL|§^|lIj^5 3CD^ 

*S^MSHFK& 5 1 CDfllfiJJtt, 01 OlC^f I'JTSS. 2f<j|?&jg|BI& 5 1 
HI >f >A-*EfS&5 1 E fc^UTV^. ZICOH 1 -f >/-*-*®i&5 1 E CDA^J 

ag^m^as^^torajcji, m«3 2 k h z ©*his»mf- 5 iams 1 

B £#M?rjlC/Nf2*lTVN.5 0 Hi >A*-^tlI!2&5 1 Eli, *:(DA±i& 

?^a>f >t5 lCS^lTfiattfllil (GND) tCggiR3 4iTfiy, ffi;fr 
^#:2>^>it5 1 D£:frLT<£*M!!«^ (GND) JCgM&StlT V%.& 0 H 
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2>r >A-#m8&5 1 Fit. mi j>A-$mm5 1 EcD&tjm^zmmL, 3 

2 kHz©^n>^f^CLK 1 £tfj;tft£ 0 
[0 0 4 5] 

crwh5 2 01 1 ic^-r^e^c, -r>A-^im 

5&52Bh, ^2-f >A-#®i&5 2 Ct, l3-f>A-^[lIS!S52Ei:?:tb 
-f - ^fi^5 2 A#;fr^3*lTV^ 0 Hi > A — # 0jj& 5 2 B© 

2 Da^fpsti-T^s. H3 -r >A-^mj^5 2 Eli, H2>r >a-#eik&5 2 
c©ffi*sB^e>»e>n-5»jg^&Jt(6L, ?n«/*##c LKii&m^-r £ 

a 

PL L^tB0||5 3 tt, 01 2iZB-?£t>lZ. &*Bifc$^5 3 At, ^-Y-^ 
7K>^5 3Bi:, LPF (Low Pass Filter) 53Cfc, ttJEEffltt&igtt (VC 
O) 53Dt, vVW#5 3 E£&;i/-:7:tKfc&iKLTfcSiailT?&5 a rrt' 
, &*Bit$e3§ 5 3 A tt, i'D'y^^CLK 1 CDfltfBfcfVW #5 3 E(Dffiij| 

^5 3BH ffi*BJt«»5 3 A©m^#S:SJCLP F 5 3 CtC«ifeS:SR"r 0 L 
P F 5 3 Cte, f^-ysK>y5 3 B © ffl##^©<g«J3i&/*#0># &38& U 
*EE*!llfSffifcl,T|fJ;frf £• VC0 5 3Dit LP F 5 3 C*^ffl^J3tlS« 
ffiffltt*ffitCj££fcMi&»'T?3&igu #ny*te-rCLKi2&ffl#-t5 0 tVW 
^5 3Elt i©^D*^f#CLK12S: 1 /N#jg UTfitfBJfcIRS 5 3 ASCffi 

[0 0 4 6] 

r©J: Sfc#J5fctC;J3V\T, D y ?f9#C L K 1 ilTV'W ^53 Etf>m 

^&^ny^M-^cLKitcffiffirasBs-&sp!»fSjE*«ffte*is. fit, mm 
t^Mzmw-rzmfflmnftMiztezz. &*si«#§5 3 a&, ^©it&^ir 
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CR#gig#§«, ^tl$r^ffli--5il^<Z)_h|5SM?^iS:^lMHz^T^ 

nw:, PLL$&nm&<DMitTMmj±£vi&^mm m^a, mi. 5 ev] ) 
#t>B#ii5£ig 1 mm^mmt c R^isiin&©ifrfrFPmE£ii 1 s«& 

f^Wffi i: v> 0 

[0 0 4 7] 

^^^Ft>^W^*< (Mill 5 0 [msec] ) , mf^TRSSffi^ 
$J2 [V] ) „ «Tt'!t «£_t, PLL|§ig[lIg&(D#§^^#t> 

mmzm 2 ^^^ra £ vh\ pll i§ig[s{&<z)gfr#Ti$smj± £fg 2 *<si&^ 
«j±f§£gis 2 5 8 1±, mi 3 jc^-r J:e)(c, «»«ffivcc^e>*©»isiiiB&M 

*Si*JEEVCCl&£j£"rsfSlJ£*miffl8&2 5 8 fW«HS#CNT 5 iZ J: U 

MfflTStl, «»VCC^e>J/^-r-AM«»VCC2S:^'r*S|2^«JBEia|&2 5 8 
Bi:, &#AT*jERStiTv>*. 
[0 0 4 8] 

m^xmi 4 £#MLT, AirftHMSSP 2 6 1 ©#M*/&fC-DV^mt!l?-f £ 

a 

AiJ'Wfg^aigP 2 6 1 tt, WMM8 1 £#xTV^ 0 fit fg#13lg|S 8 1 tt, 
»1 -fe>it-rL- y h 3 2fre>©^l:ffcft##A©A;i/*»£«;fc§#tf>*^ 
8 1 3, m2-tyy--=L-y h 3 3 £<Z)Sg 2^ffif#B 

■?>^-814 &fiM.TV*S. ^ffi^#A£B<£MmM7£»#£8 1U81 
2 fC£ iJt{i}A>^||f P A, P BC^^tlSo Zltlb^^;!/^*^^^^ 8 
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13, 8 1 4 iCASo A^fif 2 6 1 MlZfiVy* 8 1 3, 8 14 0 
hffife J:t>^ffiA°;i/^##P A, PBiC^o'VNT, IIJj&^i?;i/CD[II]f£#|Rj 
0jfE^S£M£¥ll5£^.:^ K 8 1 5 Sr^LTV^, 3©^fCi3VAT, W 

^ffi/\°;i/^M#PB©l//^;i/ ( "H" tLfrit "L" ) fC/SCTEIifE#|Hj£ 

hi ^>-9-rL- >y h 3 z^m-t^mi^mm-^Ais^xfmz-tyv^-^ b 

[0 0 4 9] 

^©tt, mmmmffis i a, m^^if;i/2 o 2<z)ia^MfcM^s:b^'*#T i 
-ztfmmznfcy^vis^t^v 2 5 4i:©ff#^-^;b£#m-r£^£fcj: 
y & & „ ^.(d^oizlx $ n t=. mmm -*§• &c ^ -5 v ^ x ? ^ v */ 

i^=E'J 2 5 4 lCftl^*l£3f U— ^? £J^T, LCD R^-f 

A 2 5 5#^g|S2 0 4 $:Mf5LCD 2 5 6 fC:fc^<Z)'ff 3SS::St^-r£ 0 
'Hf##t3l3P 8 l feasor J^T©£ ej&jtQ.S&nTfB 

^«3l#SP2 5 3 £ cfctF^^-S/H > 10 0 £;frl/T A- V^;i/:i>fcf 
£^f5U HfStlCLCD 2 5 6 (CS^3&S;tf nTt! 

fifMLMPS 1 izmW-teX^ls-T-i yfVT.^-1* (OS) 

[0 0 5 0] 

fclzm&XJ 2 0 8, 5S3£:*-f 2 0 5, i»;*-f y ^ 2 0 6 £ <fctfM 
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M^x-r *;f2 0 8ti, mmmmm&mmw. 2 0 0 ^mmA^miz-m^m 

u> m&^^vf-z 0 8 'Rfg^aigps 1 <Z)/\°;bX 

$fc;2;?>##0 fcy-fey f>£*u ¥'J5£3P 8 1 5 H 1 -fe>-^rL- y S 3 2 £H 
2ir>-9-n- y h 3 3 Sr^-oT, EHg 2 0 2 CD®^^ <k T$mM>l5\%<D 

m&^jv^-z 0 at, mmmmus 1 iz^^x^.m,^nr=.mmt>m^^(D 
Wr&iz\t, m&zmu-tz>t=.#)izmi<^*>nz 0 ztc. mm^^(Dm^izit, 

7 5 >y i/a ^ 1 1; 2 5 4 ±0f if - ^;WC !i, JC^MM^*- K"TO& 

if©fi^-w#^ia^^if;b2 0 2©ia^eicMf£:LTfa'ii$tiTfey, 
ti^tm«^^;i^2 0 2 <7)®3£&gtc«^^T'[fMM 8 1 a^g^f-* 

[0 0 5 1] 

[1. 2] mmmm333£&mMm&<DMft 
rrr% «#^aiS8 1 feit>^igigiiii?&5 1~5 3(DMmzmg Lxmm-r 

[1. 2. 1] ffB#!fr#B#(Z)lfrfE 

#JlTOffiUc33V^, V-f ? u7u±yy-3-—v h 2 5 1 fr£ffi;fr£*i£0Jfl!H§ 
fCNT2[t "H"l//<;i/T'feU. 7fcH#§ig[IIi&5 1 it, iMIil^otfetJ 
, TK^^iSEmSS- 5 1 l^D-yi'l^CLK 1 $:W#^ia§P8 1 Jcm#LTV\3 0 

5 2fUh&oTV^ 0 
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[0 0 5 2] 

ZltltC «fc »J 'ft#8#t3S3P 8 1 tt, ?n>y ^f#CLK 1 fCStJV^TtfBHftfls&ff 
V\ $a*ft|S 1 0 4 (C^|fa^5:^e»3^^^^, 

fit, 'ftfg&JlgP 8 1 #t$ff-*a*&*ToT^S»-&lCl±, Wi#CN T 3 
MJWftCNT4(t "L"U^;K'$.'J, CR$8JBIS#5 2 fei^P L 

[1. 2. 2] ffMlif^A©#|r| 
fit, 111 5{C^t-f$Mt 1 tC£^T, jRj&;*>r 0 8#iRf£3*l, M 

£*l£J:y, ?>f^D^Ot*;f2ivl»2 5 1li, C N T 3 £ <fc t>* 

Mi^CNT4 £"H"l/^;i/£: U CR»JBEI8&5 2 fej: P L L$8jg|gj& 5 
3©«S»f^S:g|^S-a:* 0 zltf)i©ilr{C;J3^T,. C R^igm^ 5 2 ©:&J8B38Jg3£ 
jeMtSHRtelMHzggfcU PLL|gW5 3©l5Mi^MIi[ij:4M 

[0 0 5 3] 

ZSMmt&frbS Cms e c] t©^Mt 2\Zits ^Sjg^c^JB t «s 
*J, ft «LM5 8 1 ^CDCRf§3gm{i&5 2<D*ny#fe#CLKll&*ny 

tit 2(Z)B#* (Hl^^^r^ii^ : 38i§&8*&;fre> 5 [msec 
] mmm*) Tftt, PLL»SEI»5 3 t±^iB*^^]»*e*S 0 

o 

■fLT, Hit 2*^50 [msec] jgSSifi L BfrM t 3©B£j& (H25§ 
iB^«Frajgift«f) T*, P L L#§Jg[gi&5 3 %>38jg£jfrtKSBfcj&y, ^©le^M 
W^tt»J4MH z £&oT^£ 0 

f 7>f j^n^nizyiJ-^-y h2 5 1tt, MfB#CNT 1 &"H" 

;i/£U -fel/** 5 4 $:PLL|gM5 3 flllK^jy 
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tot, ZtlPM, fif a«L3S«P 8 1 tt, 5 4fr£ffi;fr$*l6*n-/* 

f§#CLK12£. irn»;mCLK 2 £ LTi&tf^T e>3££&£o 

££&C, B#£!lt 4 ICM££. WI#CNT4?:"L"l/^l/i:bt, CRISIS 
®i&5 2©2§3gifr^£«tit£i±S 0 

V>f^yDt«;tii y h 2 5 1 t±, P L L^^EIBI 5 3 (Z)^|gM 
MISfc^Kiitf, ffiM©MMifc (Mill 12MHz, fc£U *mMMM(D 

*-^_hisi 6mhz 0 ) tLxmmmmmi^^mm^uy^izm^^xno^t 

[0 0 5 4] 
[1. 2. 3] «fflt«JEE<gTI$©!&^ 

LK 2 fcl/TS&tfs&fToTV^S. 

8&f^«JEE^»®««JCV^fcSi:, P L L|g|g[Hli&5 3 S:iEflttC»f^S'&S £ £. ifi 

f 7>f^n^Dtyti-'y 1*2 5 ltt, Sffi^ffigP 2 5 9 <Z>*£E*ftffl 

*gJ&tc3£^T«»«jBE<£TB3r 1 ®<£lfr#«BEJ^i:fl 2 *<Bgfrtfs«JEE*iB<Z> 

b#) ten ^TcRi§^[as&5 2 jc-wysiA.s. -eit, se>jc«as«jEE^<eT 

[0 0 5 5] 

j^^lCte, m 1 6 lZm~?&Mt 1 ICfcV^, «jE^ffig|$2 5 9 ICfiV^T, — 

#C«*fi2 2 0<B«flE«:lftfflU /7r*gtf)OT«ffi (Mx.il ±M©#90»^, 2. 
2 [V] IS) iCS^T^fei^lCH *7>f ^n^n-fe^ta-y h 2 5 9 ti, 
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B£#Jt 2lCfcV>T«!M8f'fg-SCNT4 £"H" h"<J]/£. LT, CR38jgi»5 2 (Dgfr 

^bX, V>f ^ n t y ta-y h 2 5 9 l±, P L L|fc|g®i&5 3 O^jgM 

*LT, ^#Jt3©^T% C R^iiil 5 2 ^ li U 4 M H z 

h&oTVN£ 0 fiif, T-f ^n^n-fey-tf-n- y 2 5 9 tt, $J$tfS#CNT 
1 &"L" l^K;i/^b, £C R£g^Hlii&5 2 MtC^J U £ 0 

^-^•C LK 2 jC»o'VNTi&f^&^f e>r£h&U, CR3§3gtUJ&5 2©S*^TKfl 

B£Mt4jC&£h, 7-f^D^nt7ta-«yh 2 5 9(t MiHa^ 
CNT 3 &"L"l/ U PL L#§^[IJj&5 3 CDKffSffihtSifci:**. 

^bt, «flb^mSP2 5 9 iCfeV^T, n^«M2 2 0©«E&ttff}UtS. -£ 
LT, titJ±^CRii@S&5 2©»f^TIS«£El. 5 [V] 

-f ^n^n-fe>yifn- v h 2 5 9 w**?ffi£SI&{)l"*- 3 £ 

[0 0 5 6] 

3 e>JC^rMt 5tC;J3^T, «J±^m§P 2 5 9 #zi#c«?tfi 2 2 0 £>1lBt £;&ffi b 
. 5 [v] B#Mt 61c£vm:> v-f^n^nt^f-^-^y h 2 5 

9J£, W^bNT4S"L"U^i:bT, CR^iBlHll&5.2©ttr^S:'f?jh'r 

So 

M^ltM'M^^a 2 0 0 ©flNM&Jias 8 ltt, fil««!.SMff^& 
#S?S2filS&5 1 ©S&flsTI8«ffi [V] ) ftE$l&# 

[0 0 5 7] 

ci. 3] mimmmmcDm^ 

^(dwiwcd&oiz, ^mimmmmiz^tnt. cRD!^[Hi5&£:PLL#§ig[ii 
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*> ^rntfM < mftTmmj±tfi& ^w&$&nmm t l xmm £ &*<dv > * 

^(Cfcv^te, ^ ^ *7 *?y ? -j -y J> »7 i g <D^m<DM T ^ U >!r 
-^>H>V7 h <7xyjCoV^&, n >y ? £fl!V^V> £ £ £ fefClfr#2i± 

x T ZMM-t £ d H Tb^nTIg £ & 3 0 
[0 0 5 8] 

C2] mzmmmm 

sec]) fcV^|8JSj&#&.6 0 

(1) P L LmMm$&$:mf&~?Z>n VAX (LPF) £2Mtgtf> 

(2) P L L^iig&^i^fs n -7;U ;h (l'pf) 
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±S3 (i) (2) ©*f»7?tt, n y ^ 7 ^ra&^icts i i: 

aastf*?*. & «fc e> ic l feiifit & z> . 

[0 0 5 9] 
[2. 1] PLL38glS|&©*3M||/£ 
PLL^W5 3tt, Ell J:e>lC, &*BJ:bj&#§5 3 At, 

jJ0^5 3Bt, LPF (Low Pass Filter) 5 3C£, SflbM^fg^ (VC 
O) 53Dil, f/W^5 3Et, D/A3>A-^f5 3Ft, A/Dn>;t- 
#5 3G£, ~? 5 3 H &41fX.Tfltj3St$tlT 
&*Bi:bif»5 3 Al±, ?D>y^CLKl©ti^f/W^5 3 Etf)ffii;fg 

a 

l p f 5 3c«, ^^-^jk>^5 3 b (Dfttim^ni&mmmm&iftnfrzm. 

«J±»P3§ig£§ 5 3 Dfct, 5 3 H £ flj^j $ tl&mmMW1&^ S C V IC 

3S^T*n>y *##C LK 2<Z>3^Mam&ffl»UT-r,*>f #5 3 ElCffi^f 
5. 

[0 0 6 0] 

D/A=r>A-^ 5 3 Fit. mm^mms l ;^&©-r*?#;Mg-lf &3f71ry h 
m&m-%SCV 2lZ^m-tZ> 0 T#-5 3H&, MMfSCVUt7t 
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vn&m^scw m&mmm^s evicts. 

^VW3T5 3 Eli, nEEMWftm&S 3 D©fl}j!ib^n*;mCLK2© 
A/D3>;t-^5 3Gli, ^3EB#fC PLL|IHgtm»5 3#ny*Ufc#JR© 

& fit wasp 8 i 

[0 0 6 1 ] 
[2. 2] P LL»jgB»(JDifcm#j£ 
[2. 2. 1] ^^mSi^-V-^^O'^' 

fiiffijt«g»5 3 a ©isi&fc 5 3 B&m&mmz-o^Tiz. 

^f^CLK2/N(i, n *; i^f L K 2 S^fl b T#?>n6§f 

C L K 2 /NcA&^^T^ V^i? n ^ffCLK 1 (DMW.mz 



[0 0 6 2] 



3 1 
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0 1 9 <DZ^ ^ y Meteor, ^fit i v^^i^M t 2 tcavr 

J:o{C, * n y $"f§-^ C L K 1 ©ffiffilCfcf It ^ □ y *fs#C L K 2 

lk i (DmrnmicMLx z u v ? m^c lk 2 (Dmmmtfm^m&iaz, clk 

2/N©fiT l Ji:CLK l cD^T i ;©r^^^"L"L//<;b^^^ 0 r©££ffi;£rfs 
l5«tCBf 1 9 tC&VMT, B#Mt 3 &£V^£B#Mt 4 lZxk-t£o (C, *ny#fe 
L K 2 /Ntf)&*@2ftg*lT V^^&§ VNtt^ n y tm^C L K 1 ©M?R«tC*f 

b t ^ n y ^§#c L K 2 ©Jia»^fi^tB^»c(i, ffl:fc##DjWatfBii&s^ 

[0 0 6 3] 

5 3 BtCffi^jStlSfc, 3 B WtSPft*;Vh7>i/^ 

tot, ^-V-S?jW>^5 3 BCDlfeSlCggJKStlfeL P F 5 3 C©m*tt> * 
n^lfCLK l ajt«^ n y f C L K 2 / NCffifflU (MifcSJtig) icifc 
MbtttS^ilE (Ell 9, LPFWI) fcfcS„ 

[0 0 6 4] 
[ 2 . 2 . 2 ] L P F 

ei 2 oizlp F&mMWf&mmztt fo-tz&f® ft mmm&£z$#yK° yy 7 r 
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0 2 0 iC^fL PF53CIJ, \^iotyZ>^? • U - K • 7 )l*X°$> »J — MtfJ 

CMO S«J*©P L L I C Si^tSIS^lCtt, t^HMtt&f btfiU 
,.O»^>f>*>fA«:10 [msec] t&«&tC"t § £ nTIB £ &o T V^*,, 

wn = 0 [Kp • Kv/(T1+T2) • N] 
z = wn/2 • (T2+N/KP • Kv) 

it J^T <D M »J T? & * . 

KP : ffifflJfc«!*©5pJ^SSr (V/ r a d ) 

kv : m&fflmftmmwmmm ( r a d / s e c / v) 

[0 0 6 5] 
[2. 2. 3] ttEfflfflr&sgg 

02 1 fCCMOS«^©«£EM^i!g^(Z)|¥W^$:^t- 0 

*£E0fflr^S{* 5 3 D fcfc, CMOSi^TfftSfeft, A7J-f > If- 
<, M®LPF5 3C©|gIt(Z)gfiI/i)^<^5o 

n > h n - ;i/ff SW" L " i/^;i/®i^(±, ttjEEfKI9?&£g« 5 3D}j:iM 

, ig^R 1 *<+^JC^^^*i«, N?-V*Jl h5>^*N 1 (75 
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[0 0 6 6] 

ft£oT, hG 1 CDm±r^"L"b^;i/©^lCtt, 4*- hG2(Z> H" 

Pft^;b P 5 £<£t>*N?-^*;i/ N 2 

P5^*;i; P 4 £ N^-v#;i/ N 3 

I NV 5 (Z)A#3§mc Pf h5>^^ P 2, P5 

inv5~inv 8 ©m^M# i^;^^^ wvJ-yuv rtw&k*.m 

fit, y-fGlffiW'H"l/^;i/, hG 2 L"l/ 

^<;i/h & U> Pf^*^h5>^* p 5 is &z$n % V V 7* % n 2 » 

*-y®M. Pf"**Jlh5y*?X9P 4 fej:^Nft^;bb7>^^N 3 l$yf 

ytfMttaV. Pft*;i/h7>^^P2, p 4 <d K i/>f 

C 1 #3fe«3*l*fc«>, >f I N V 1 ©A^i^lcfettSSfett, 

&C_fc#U 4\Ktt>f I NV 1 — I NV4 I' ^ 

[0 0 6 7] 

[2. 3] mm*Bimm]3&zfttmm&<Dmft 

[2. 3. l] tt&aftft&oftfl; 

3 4 M2 0 0 1 - 3 0 3 0 9 5 4 
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V-f 2 U^U^y^n.- y h 2 5 9 ©f(JfflITT\ PLL ^fii©ji& 5 3 

[2. 3. 2] <fffMSM^©#?ff$ 
t<yt^-yh 2 5 9(t Hl||^ffi(D^il|5l^{C, PLL|§W5 3C!) 

VX#2bZ>\,UZyfW$&'&(D*=EVX°2bZ>7^v i/a^^E'J 2 5 4 fCfE'HL£> & 
o^^SOl^lCP L L#§$g[Sj&5 3 tfriy * b£^«UC£tt.5 L P F 
5 3 C^m^SmtC+B^t-^m^miEE^-^ $:D/A3>A-^ 5 3 ElCizy h 

[0 0 6 8] 

3tllCd:U, D/An>A-# 5 3 Ftt, l&SEBHCP L L2g|g®i&5 3^n«; 
* Lfc^ffiUCfcttS L P F 5 3 CCDffi^7«JEEtCffl^-r«*7'fey N «J±fT^ S CV 
2*$if&-tZ> B t7t'yhtJ±f#SCV2H 7^-5 3H^^bT, «JE1W 
flTOgff 5 3 DlC^*.ib*l3 0 ^©^^ fft»|gl^5 3D{j:, !§|g£&#> 

— ffcffitt«af5 3Att, D y f C L K 1 ©Sffitti©f/W ^5 

) Sr^^-^dO^S 3 B'tCffl*t*S„ 

^^-^/K>^"5 3 Btt, titfBJfcK»5 3 A ©ffl;/j##{CS^T * n y 
fCLK 1 tWn7^M#CLK2/N«l (MtSi) ICfctML-feM 
itffi?:LP F 5 3 CtCffiijfS. 

L P F 5 3 Cli, ^-^tf?>:/5 3 B©ffi^J'fg#©<gi|!cM»m^C7)^S:ji 

mzi±Tm&wffim-% scv 1 ^ Ltaj*t5. 
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rtie>icj: »;«jEEiwfflr»JB» (vco) 5 3 d (Dmm x^^izit. nmrnw 

n, «jBEftff»^# s cvizMfo-t2>mmm : km~?z> ? n ^ ^^#c l k 2 
■it, tem#m&8 1 feitiff^u #5 3 Etcm^-ts, 
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